A new neuroectodermal syndrome (designated CHIME syndrome) was described in 1983 with a total of four patients reported, it is presumed to be an autosomal recessive disorder because of recurrence in sibs. The main features include ocular colobomas, congenital heart disease, early onset migratory ichthyosiform dermatosis, mental retardation, conductive hearing loss, seizures, and typical facial features. We report a fifth child with the condition, confirming the unique nature of the condition. Long term follow up information on this patient, as well as the previously described cases, provides information regarding the outcome for these patients, which includes general good health, severe mental retardation, seizures that worsen after puberty, conductive hearing loss, and chronic migratory ichthyosiform skin rash without scarring.
A new neuroectodermal syndrome (CHIME syndrome) was reported by Zunich and Kaye' in 1983 with a total of four patients reported.2"
Ichthyosis and neurological abnormalities including seizures and mental retardation have been described in several genetic syndromes. These include Rud syndrome, 5 Refsum disease,6 Sjogren-Larsson syndrome,7 Netherton syndrome,8 keratitis, ichthyosis and deafness (KID) syndrome,910 and ichthyosis, brittle hair, impaired intelligence, decreased fertility, and short stature (IBIDS) syndrome." Other abnormalities such as hearing loss, eye abnormalities, and hypogonadism have been reported in some of these disorders. Although there is some overlap in the clinical features, certain clinical characteristics help to distinguish one disorder from another.
A new neuroectodermal syndrome distinct from previously known entities was described in a patient by Zunich and Kaye' in 1983. Subsequently, two other cases and a probable fourth were reported by the same authors.2"
The main features consist of ocular colobomas, migratory ichthyosiform rash, heart defect, mental retardation, seizures, conductive hearing loss, and typical facial features including ocular hypertelorism, epicanthic folds, flat nasal root, full lips, and abnormal dentition. The four children were from infancy to age 6 years at the time of reporting. The authors suggested the name "CHIME" syndrome, derived from ocular colobomas heart defect, ichthyosis, mental retardation, and abnormal ears. We report an additional child with this syndrome, as well as follow up information on the present and the four previously reported patients. This provides information regarding the prognosis for the first two decades of life for people with this condition.
Case reports
CURRENT PATIENT (PATIENT 5, TABLE) A term female infant was born by spontaneous vaginal delivery after a normal pregnancy to a 20 year old primigravida. The birth weight was 3500 g (75th centile) and the length was 52-5 cm (95th centile). Dryness of the skin and an erythematous papular rash on the neck and trunk were present at birth. Ocular hypertelorism and a webbed neck were noted. By the age of 1 month, the skin rash was migratory in nature, involving the trunk and the limbs, and persistent in spite of application of moisturisers and steroid creams. At this time she developed respiratory distress. Echocardiogram and cardiac catheterisation showed a large ventricular septal defect with severe pulmonary hypertension, which was surgically corrected at 21 years. Ultrasound studies of the abdomen showed left hydronephrosis owing to ureteropelvic junction (UPJ) obstruction, which was repaired by pyeloplasty at 15 months. The left hip was found to be subluxated and responded to splinting. Eye examination during infancy showed hyperopia and bilateral incomplete choroidal colobomas. On audiological testing she had mild conductive hearing loss. At 8 months, because of persistent pulmonary infiltrates following several respiratory infections, she underwent a lung biopsy that was reported to be normal.
At the age of 6 months she developed myoclonic seizures that were poorly responsive to anticonvulsant medication. An EEG performed at 2 years of age showed frequent and independent multifocal bilateral epileptiform discharges in the right and left parietal and posterotemporal areas. All developmental milestones were delayed. She walked at 18 months, spoke her first words at 2 years, and was toilet trained at 5 years. There was difficulty with feeding in the first few years with frequent choking on solid foods; this resolved completely by the age of 6 years.
Blood lymphocyte karyotype on two occasions, plasma amino acids, very long chain Shashi, Zunich, Kelly, Fryburg Clinical features ofpresent patient (5) Her growth began to decelerate in the second year of life, with height and weight dropping to the 10th centile. The head circumference dropped from the 50th centile in the first year to the 5th by 2 years to below the 5th centile after 2 years. Physical examination at 22 months ( fig 1) showed a flattened occiput, sparse, light, and fine scalp hair, a prominent forehead, ocular hypertelorism, a broad and flat nasal bridge, a wide mouth, and delayed development.
Her parents are healthy and non-consanguineous. She has six sibs, with no history of mental retardation, seizures, skin disease, congenital heart disease, hearing loss, or dysmorphic features.
At Although at the time of the initial report his developmental skills were appropriate for age (4 months), significant delay later became obvious. Difficulty with feeding was present in the first few years, owing to poor swallowing. At 7 years, he weighs 19-5 kg (<5th centile) and is 1-09 m tall (<5th centile). Mental retardation is profound, with no speech. He exhibits self-abusive behaviour. Outbursts of violent behaviour are correlated with worsening of his skin rash. Seizures occur only with fever. General health has been good. Deafness has persisted. Skin dryness and rash are a chronic problem with waxing and waning.
Patient 4
In a personal communication to the original authors,4 a male infant was described to have extensive migratory ichthyosiform rash, retinal colobomas, hearing loss, peripheral pulmonary stenosis, and severe developmental delay. No further information is available on the patient. He died at 1 year from pneumonia.
Discussion
A new "neuroectodermal syndrome" was reported in three patients by one of us,1-4 with a fourth case in a personal communication. 4 The occurrence in two sibs and in both sexes suggested autosomal recessive inheritance. We present the fifth documented case of this entity providing evidence confirming the unique nature ofthis condition and information regarding the outcome for the first two decades of life.
The features in our patient of early onset migratory ichthyosiform dermatosis, mental retardation, seizures, ocular colobomas, conductive hearing loss, wide based gait, and craniofacial features consisting of brachycephaly, sparse, light, and fine scalp hair, hypertelorism, epicanthic folds, broad, flat nasal bridge, overfolded ear helices, full lips, and wide mouth with irregularly spaced teeth are similar to the previous three cases reported by Zunich et al,'" as are the presence of broad second toes and thickened palms and soles. In addition, congenital heart disease, found in our patient and in three of the four previous cases, is probably a component of this syndrome. While our patient has most features consistent with the previous cases, there are a few differences (table) . She has choroidal colobomas while the previous cases had retinal colobomas. UPJ obstruction, seen in our case, has not been previously reported; this may be incidental and unrelated to the condition. Our patient also does not have cleft palate reported in the two familial cases,4 though the cleft palate in the two brothers may be the result offamilial factors unrelated to neuroectodermal syndrome. Cerebral atrophy, detected in two of the previous cases, was absent in patient 5. These minor differences may be attributable to variability within the neuroectodermal syndrome.
We considered several disorders with ichthyosis and neurological abnormalities in the differential diagnosis of our patient and found features that clearly distinguish her condition from these. Although our patient has congenital ichthyosis, mental retardation, and seizures as seen in Rud syndrome,5 she lacks hypogonadism, sensorineural deafness, retinitis pigmentosa, and nystagmus. Moreover, the typical facial features and congenital heart disease in our patient have not been described in Rud syndrome. Refsum disease,6 12 characterised by ichthyosis, ataxia, polyneuropathy, retinitis pigmentosa, sensorineural deafness, and normal intelligence is unlikely, since our patient lacks most of the findings. The absence of spastic paresis and the specific ocular changes of glistening macular dots'3 makes Sj6gren-Larsson syndrome, an autosomal recessive disorder characterised by congenital ichthyosis, mental retardation, and spastic paresis,7 unlikely. In Netherton syndrome, congenital ichthyosiform dermatosis, sparse hair, and mental retardation are seen8 14; however, the ocular changes, congenital heart disease, and typical facies seen in our patient have not been described. The sensorineural deafness and keratitis seen in KID syndromel' are notably absent in our case. IBIDS syndrome'115 is unlikely, owing to the absence of hypogonadism as well as cataracts which have been frequently described in this disorder. The findings of microcephaly, occipital flattening, light coloured hair, wide mouth with widely spaced teeth, mental retardation, seizures, and unsteady gait are all compatible with Angelman syndrome. However, her dermatological findings, sparse hair, congenital heart disease, ocular colobomas, hearing loss, and language acquisition are not features usually seen in Angelman syndrome. In addition, chromosome and molecular analyses were normal.
Patient 4, described in a personal communication,4 died in infancy from pneumonia.
Clinical follow up to the age of 15 The underlying defect in some of the syndromes with ichthyosis and neurological abnormalities is known: Sjogren-Larsson syndrome is caused by a defect in the metabolism of essential fatty acid'6; in Refsum's disease, owing to deficiency of alpha-hydroxylase, there is accumulation of phytanic acid, a branched chain fatty acid.'7 We thus speculate that there may be an as yet unknown defect in fatty acid metabolism in the patients described in this report. Although occurrence in sibs prompted the initial authors to propose autosomal recessive inheritance, alternative mechanisms including gonadal mosaicism and uniparental disomy cannot be excluded.
The acronym "CHIME" to describe this syndrome was suggested by the initial authors and cited as such.'8 This was drawn from the main features namely, ocular colobomas, heart defect, ichthyosiform dermatosis, mental retardation, and ear anomalies. We suggest that this condition be designated "CHIME syndrome".
In conclusion, this is the fifth case of the "CHIME" syndrome first described by Zunich and Kaye.' The presence of ocular colobomas, congenital heart disease, early onset ichthyosiform dermatosis, mental retardation, seizures, conductive hearing loss, and typical facial features in our patient, as well as the four previously reported cases, strengthens the unique nature of this syndrome. This disorder should be considered in the differential diagnosis of a child with mental retardation and ichthyosis. The outlook for the first and second decades includes general good health if the heart defect is corrected, severe to profound mental retardation, seizure disorder that worsens after puberty, chronic ichthyosiform dermatosis, and hearing loss. More case reports are needed to delineate the natural history of this disorder further.
